INTRODUCTION
Butterflies are easily selected as organisms for study among arthropods because of their attractiveness, ecological and sociocultural uses. Ecologically, butterflies play an important role in our ecosystems. They are considered as biological components which affect human life in various ways either directly or indirectly, and in tangible or intangible manner. Their larvae transform millions of tons of plant matter into animal and waste matter and are eaten by other animals or eventually recycled into plant matter. The larvae help in controlling weeds and also in cross pollination of many flowering plants (Treadaway 1995) . The larvae are sources of genetic material for gene diversity (Weed 1976) . They can be biological indicators for environmental quality and component of natural landscape. Butterfly habitats depict the quality of existence of their natural landscape and are indicators of biologically rich environment.
Despite their usefulness, studies leading to the conservation of the Philippine butterflies and the influence of vegetation types on their existence are scanty especially in Mindanao (Gapud 2005) .
The work of Ballentes, Mohagan, Espallardo and Zarcilla (2005) on arthropod fauna in Mt. Malindang and its environs documented 764 species. Thus far, the need to conduct surveys is accentuated by rapid destruction of forest communities here in the Philippines, particularly in Mindanao where primary forest has been reduced for livelihood purposes yet basic ecology of most invertebrate fauna remains unknown. Treadaway (1995) reported 895 taxa of butterflies in the Philippines and noted the ecological status of each species. As can be expected, the larger islands have high number of species. Mindanao, the second largest island in the Philippine archipelago, is the home of 528 species, in which 41.5 % or 219 species are endemic.
Many of the species are still awaiting to be discovered and named in places which have not been biologically explored.
One of the biologically unexplored mountains in Mindanao for butterfly fauna is Mt. Hamiguitan Wildlife Sanctuary in Davao Oriental. The information on diversity and status of butterflies is useful as one basis for the protection, conservation and management of the sanctuary.
This study was conducted to assess the diversity and status of butterflies in Mt. Hamiguitan Wildlife Sanctuary, Davao Oriental to provide baseline information of the butterfly fauna across vegetation types. Specifically, this study provides trends on species richness, relative abundance, endemism and similarity of communities based on species composition of butterflies across vegetation types.
MATERIALS AND METHODS

Study Area
Mt. Hamiguitan (Fig. 1 ) is located at 124° 14' N and 5°21'E. The Sanctuary is under the jurisdiction of three municipalities : Mati at the southern part, San Isidro at the northern side and Governor Generoso at the eastern side. A portion of Mt. Hamiguitan ( San Isidro side) was declared in February 3, 1994 as protected landscape consisting of 21, 200 has. The mountain range is characterized by different vegetation types: the beach forest starting 0-35 masl, pygmy 36-180 masl, mixed dipterocarp forest at 280-860 masl, montane at 870-910 masl, mossy at 920 -1250 and pygmy (bonsai) at 1260 -1700 masl. The range is also characterized by three major drainages which carve out a rugged terrain, the Dumagook river (Fig. 2) , Mansadok river (Fig. 3 ) and the Puting Bato (Fig. 4) 
Sampling Technique
Plot/Quadrat sampling technique was used to collect the data for diversity and richness of butterflies in Mt. Hamiguitan. Butterflies were observed, collected and counted within the two 20 m x 20 m quadrats/ vegetation. These data were recorded for the data on richness, altitude, type of vegetation, distribution, and abundance for the determination of diversity indices along elevation gradient or across vegetation types.
Abundance, species richness and Shannon-Weiner diversity index was determined using BIO PRO software version 2.0. Likewise, cluster analysis determined the similarity of communities based on butterfly composition across vegetation types using BIO PRO software.
Preservation
The three specimens of butterflies per species slightly pressed at the thorax were placed in the triangular wax with moth balls to kill and preserve them.
Classification, Identification and Description
Classification and initial identification of butterflies were done using books, journals, and photographs of identified specimens.
Assessment of Status
Status of butterflies was assessed using Treadaway's Checklist (1995) . The scale of occurrences was used to evaluate the status of butterflies throughout Mt. Hamiguitan: very rare -(1-3 occurrences), rare -(4-10 occurrences), common-(11-20 occurrences), very common-(21-above occurrences).
RESULTS AND DISCUSSION
Species Richness
A total of 142 species (Table 1) of butterflies were sampled in Mt. Hamiguitan. These species belong to 97 genera and 6 families of butterflies. Of these, 28 species were family Hesperidae, 27, Lycaenidae; 55, Nymphalidae; 11, Papilionidae; 19, Pieridae; and Rionidae represented by a single species .
Species richness of butterflies showed an increasing trend in agroecosystems (10-400 masl), dipterocarp forests (400-900 masl) and montane forests (900-1400 masl) while it is decreasing from mossy forests (1400 masl-1500 masl) to pygmy forests (1500-1675 masl).
Butterfly abundance was highest in agroecosystem 2 with 26 individuals, followed by agroecosystem 1 with 25 individuals, montane 1 with 18, montane 2 with 17, dipterocarp 1 with 15, dipterocarp 2 with 11, mossy 1 with 6, pygmy 1 with 8 and pygmy 2 with 1 (Table 2 p. 12). Butterfly abundance decreased with increased elevation using rank dominance plot (Fig.1 p. 12 ). This suggests that butterfly species in higher elevations have the tendency to become rare or unique. Shannon-Weiner index (Fig.2) showed that highest species diversity occurred in montane 1 (4.1), followed by mountain 2 (3.4) the lowest was in mossy 2 (1.5). Species diversity of butterflies in the montane forests is not merely influenced by elevation but also by the vegetation type and other factors. Kruger (2005) , in his study on insect diversity in apple and garden orchard, reported that Shannon -Weiner index values of 1.5 to 3 are fair levels, 4 to 6 are high levels of insect diversity. Montane forest in Mt. Hamiguitan had Shannon -Weiner index value of 4.1, indicating high level of butterfly diversity.
This result is consistent to Cameron (1999) where alpha diversity of insect was higher in woods of Texas prairies. Ballentes, Mohagan, Espallardo and Zarcilla (2005) in their studies conducted in Mt. Musuan, Mt. Kalatungan and Mt. Malindang on butterflies and other arthropods found that diversity was high in the second layer and vegetations were varied. Temperature ranges were similar.
The result could be attributed to the influence of temperature, which decreases with elevation. This is true to butterflies since only few butterflies resist cold especially that their wing structures are dressed with scales which become heavy when wet (14-21°C). This is one reason why highest species richness was observed in montane (21-32 °C) forests. This observation was consistent with Cameron (1999) where alpha diversity of insects was found highest in the woods sites of Texas prairies and on wildlife distribution. Schmidt (2003) as cited by Gapud (2005) had documented the change of species composition of trees from higher to lower elevation due to slope position and drainage. Consequently, butterfly fauna composition is also affected due to dependence on food plants' availability. Heaney, Neidema, Rickart, Utzurum and Klompen (1989) studied the factors influencing the distribution of mammals of Mt. Makiling. They found out that variability in patterns of species diversity, endemism and distribution are influenced by two major factors: temporal (date and time) and spatial (country, region, faunal region, ecosystem, habitat and microhabitat). Date, time, microhabitat presence and habitat influenced the patterns of species richness and endemism in the sites of Mt. Hamiguitan (Haribon Foundation 2000) .
Dendrogram of cluster analysis (Fig. 3 p. 15 ) on the similarity of butterfly composition in Mt. Hamiguitan across vegetation had shown that the two agroecosystems are ecologically similar. Montane forests and dipterocarp forests are two related habitats and these were further clustered as agro-montane forest on the bases of butterfly species composition with >55% similarity index. Mossy 1, mossy 2, pygmy 1 and pygmy 2 are clustered as unique habitats with very low similarity index of <40%. The Dendrogram produced in the clustering of habitats in this study did not follow the authors' original classification of habitats. Temperature ranges (21-32°C) have clustered agroecosystem, dipterocarp and montane into agro-montane forest. Mossy 1(1400-1500 masl) and mossy 2 (1200-1300 masl) differ in elevation, sunlight penetration, moss cover, tree heights, and temperature. The two mossy forests in Mt. Hamiguitan are two different habitats unique from each other. Pygmy 1(1500-1675 masl) and pygmy 2 (36-280 masl) differ in elevation, temperature, moss cover and disturbance so it follows that the two pygmy forests in Mt. Hamiguitan had different butterfly composition. Although there are species that can exist in a wide range of habitat, there are species, too, (concordant species) that are specific in terms of habitat preferences (disconcordant species). This further suggests that conservation of habitat must not focus only on primary forest or higher elevation forest but also the loggedover areas or agroecosystems for the conservation of anthropogenic butterfly species.
The list of butterfly status in Table 1 (p. 6) shows that 42 out of 140 are common (51.4%), 18 are rare (12.9%), seven common endemic (5%), 15 are rare endemic (10.7%), two are very rare endemic (1.4%), two are site endemic (1.4%), and two are Eastern Mindanao endemic (1.4%). One is common and new record in Mindanao (0.71%), five are rare and new record in Mindanao (3.6%) and one very rare, new record in Mindanao. One has no established status yet.
A total of 44 species of endemic butterflies from Mt. Hamiguitan was listed at about 31% of the total sample plus seven are new records in Mindanao based on the Treadaway, 1997 checklist. Local assessment of status of butterflies had shown that 42.8% are very rare, 20.7% are rare, 13.7% are common and 22.8% are very common.
The trend on endemism across vegetation follows the general distribution of butterflies in Mt. Hamiguitan where elevation influenced the vegetation types and butterfly species composition (Fig. 4) . There was no similarity of endemic butterfly species across vegetation. Abundance of endemics and number of unique endemic species decrease with increased elevation. 
Preferred habitat
The pygmy forests of Mt. Hamiguitan supported the existence of the most rare site endemic butterfly Delias magsadana, which cannot be found anywhere else in the world except in Mt. Hamiguitan (Treadaway, 1995) . The Pygmy forest in Mt. Hamiguitan is the sanctuary of Delias magsadana. This butterfly is locally abundant during the months of August and September. This result is a rediscovery of Delias magsadana since 1994 with only one collected species in August.
Papilionids were abundant in the lower elevation, in the Agroecosystems of Mt. Hamiguitan because their food plants, which are the Rutaceae and the Anonaceae are widely cultivated. Most of them are confined in the lower elevation together with the most abundant species of Pieridae like Catopsilia pomona, C. pyranthe and C. asema; their food plants grow in the lower elevation.
Achillides euphratoides of the Papilionidae were only found in the Montane forests. They were unique in the area, together with the other beautiful species like Terinos lucella, and the rest of the Hesperids. These natural forest dwelling species are rare and endemic.
Few species were very common like Junonia hedonia ida, Lexias satrapes trapesa, Lexias panopus, Hypolimnas bolina, Hypolimnas anomala, Melanitis leda, Cupha areas dapatana are among the wide range habitat butterflies in Mt. Hamiguitan. It can be found from dipterocarp forest to pygmy during sunny weather. In general, Mt. Hamiguitan is the home of many butterfly species due to the different habitat types. The pygmy forest supports the very rare, site endemic species Delias magsadana.
CONCLUSIONS AND RECOMMENDATIONS
Mt. Hamiguitan is home to 142 species of butterflies. Butterfly diversity increased from agroecosystems (10-400 masl) to montane forest (900-1400 masl). Butterfly species are highly diverse with some concordant species in the montane forest, fair levels of diversity in some unique habitats like dipterocarp, mossy, and pygmy forest of Mt. Hamiguitan had disconcordant species. There is high level of endemism of butterflies in Mt. Hamiguitan (4.7). Rarity increases from lower to higher elevation with Delias magsadana as the rarest species as revealed by the dendrogram of similarity index pointing that Pygmy is a unique habitat. A two-year monitoring on butterflies is recommended to sample more endemic and new species which remain to be discovered in the area. The high level of species diversity and presence of 3 site endemic species in Mt. Hamiguitan are significant for conservation. The mountain must be strictly protected to promote the restoration of butterfly habitats. Butterflies may increase in population where food plants are abundant even those that are in the anthropogenic area where food plants are domesticated by humans. The pygmy forests should be strictly protected. The collection of the site endemic Delias magsadana must be regulated. 
